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5. Content of Response: 




1. Contents of Written Opinion 

The Written Opinion states that claims 1/3, 5 and 16 
do not have a novelty and claims 1 to 21 do not have an 
inventive step. 

The Written Opinion has the following description on 
the documents . 

"As claims 1, 3, 5 and 16 are recited in document 1 
cited in the International Search Report, they do not have 
a novelty. 

Claim 2 has no inventive step over documents 1 and 2. 
It would be obvious for those skilled in the art to use the 
technique of using a G signal as taught in document 2 in 
the apparatus of document 1 . 

Claims 4 and 17 have no inventive step over documents 
1, 3 and 4. It would be obvious for those skilled in the 
art to use the ultraviolet-rays cutting filter as taught in 
document 3 and the semiautomatic inspection technique as 
taught in document 4 in the apparatus of document 1. 

Claim 6 has no inventive step over documents 1 and 5 . 
It would be obvious for those skilled in the art to use the 
polarization filter as taught in document 5 in the 
apparatus of document 1. 

Claims 7, 8, 20 and 21 have no inventive step over 
documents 1 and 6. It would be obvious for those skilled 
in the art to use the scale as taught in document 6 in the 
apparatus of document 1. 

Claims 9 to 12 have no inventive step over documents 




1 and 4. It would be obvious for those skilled in the art 
to use the semiautomatic inspection technique as taught in 
document 4 in the apparatus of document 1. 

Claims 13 to 15 and 19 have no inventive step over 
documents 1, 4 and 7. It would be obvious for those 
skilled in the art to use the semiautomatic inspection 
technique as taught in document 4 and the penetrant 
inspection technique as taught in document 7 in the 
apparatus of document 1 . 

Claim 18 has no inventive step over documents 1 to 4 • 
It would be obvious for those skilled in the art to use the 
technique of using a G signal as taught in document 2, the 
ultraviolet-rays cutting filter as taught in document 3 and 
the semiautomatic inspection technique as taught in 
document 4 in the apparatus of document 1 . 

2. Reason why the present invention should be patented 

(1) Gist of the present invention 

The present invention relates to a non-destructive 
inspection method and an apparatus therefor, and the gist 
of the present invention is as recited in the claims. 

(2) Description on the grounds for amendment 

The claims have been amended in the Amendment 
submitted today together with this response. We think that 
all the amendments do not depart from the scope described 
in the specification as originally filed. 

(3) Description on the documents cited in the Written 




Opinion 

Document 1: JP, 1-109249, A (Kuruto Zauwavain?) 

Document 1 relates to a method and apparatus for 
checking and determining cracks on the surface of a part. 
Page 4, upper left column, line 8 to upper right column, 
line 12 describes that a part 1 which undergoes crack 
identification is moved by a scanning device 2, and is 
illuminated using a light source in such a way that 
fluorescent rays emitted from a crack on the surface of the 
part 1 can be identified by a magnetic-particle method or a 
color penetrant method using the color TV camera 3 equipped 
with the objective lens 4 and ray filter. 
Document 2: JP, 63-225153 , A ( TATE I SHI DENKI KABUSHIKI 
KAISHA? ) 

Document 2 relates to a substrate inspection method 
for inspecting the mount state of a part on a substrate. 
Page 3, upper left column, line 19 to upper right column, 
line 7 describes that the level of the R signal in the 
image signal of the line a which is output from the TV 
camera 3 7 becomes higher by the portion of the adhesive 2 8 
and the level of the R signal becomes higher by the portion 
excluding the portion of the adhesive 28. 
Document 3: JP, 5-107202 , A (Hitachi, Ltd.) 

Document 3 relates to a magnetic-particle inspection 
apparatus, and the second column, lines 33 to 47 describe 
that the ultraviolet-rays cutting filter is attached to the 
front face of the TV camera to prevent ultraviolet rays 




reflected by a test piece from coming into the camera. 
Document 4: JP, 8-2601 ,Y2 (MEIDENSHA CORPORATION) 

Document 4 relates to an appearance inspection 
apparatus for a wire harness. The fifth column, lines 2 to 
11 describe that a worker sets inspection areas by using 
the first input means, the image processing means performs 
image processing for each inspection area set to 
automatically determine if there is a deficiency and 
displays a deficiency determination result, and the worker 
determines a deficiency from the display contents by 
observing the wire harness for each of the image processing 
inspection items that have not passed, and corrects the 
deficiency determination result by using the second input 
means if a deficiency is not present. 

Document 5: JP, 10-300688 , A (FUJIMORI KOGYO Co., Ltd.) 

Document 5 relates to an optical monitoring apparatus 
which projects light on a specimen and monitors the color 
of the specimen, the presence/absence of a deficiency and 
so forth from the reflected light and transmission light. 
The second column, lines 9 to 49 describe that an optical 
monitoring apparatus, which includes a light source for 
projecting light toward the surface of a specimen and a 
photodetector for receiving reflected light reflected at 
the surface of the specimen, has polarizers respectively 
provided on the light projection side of the light source 
and the light receiving side of the photodetector, thereby 
preventing regular reflected light from the irregularity of 




the surface of the specimen from entering the photodetector , 
and monitors the color of the specimen and a deficiency. 
Document 6: JP, 6-118062 , A (TOSHIBA CORPORATION) 

Document 6 relates to a deficiency 
recording/reproducing method for non-destructive inspection 
which is used to perform non-destructive inspection by a 
penetrant test or magnetic-particle test or the like. The 
first column, lines 2 to 18 describe that a scale 
indicating the two-dimensional coordinates on the test 
surface of a specimen and this scale and a deficiency 
indicating pattern are recorded as the same camera image. 
Document 7: JP, 4-12258, A ( MARTEC KABUSHIKI KAISHA? ) 

Document 7 relates to an aerosol type penetrant, 
aerosol type cleaner and aerosol type developer which are 
used in solvent-removing penetrant inspection method. Page 
2, upper left column, line 20 to upper right column, line 
13 describes a method which performs a process of adhering 
a solvent-removing dye or fluorescent penetrant to the 
surface of a specimen, then detects the presence and 
location of a deficiency through observation under white 
light when a solvent-removing dye penetrant is used and 
under ultraviolet rays when a solvent-removing fluorescent 
penetrant is used. 

(3) Comparison between the present invention and cited 
documents 

The subject matter described in document 1 is common 
to the subject matters described in the present claims in 




that a deficiency is detected by detecting fluorescent 
light from a crack in the surface of a sample by a 
magnetic-particle method or color penetrant method. But, 
the subject matter of document 1 differs from the subject 
matter described in present claim 1 in that document 1 
neither describes nor has a description suggesting that in 
a deficiency inspection method based on a magnetic-particle 
inspection scheme, "deficiency candidates are extracted 
from an image acquired by that image pickup, images of said 
extracted deficiency candidates are displayed on a screen, 
and a deficiency is extracted from said displayed images of 
said deficiency candidates". We think that none of the 
pointed documents 2 to 7 describe or suggest the difference. 

The subject matter of document 1 differs from the 
subject matter described in present claim 3 in that 
document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a magnetic-particle inspection scheme, "said to-be- 
inspected surface irradiated with ultraviolet rays is 
picked up by a color video camera, and an image acquired by 
that image pickup is displayed on a screen in a nearly same 
state as an image acquired by visually observing said to- 
be-inspected surface irradiated with ultraviolet rays". We 
think that none of the pointed documents 2 to 7 describe or 
suggest the difference. 

Further, the subject matter of document 1 differs 
from the subject matter described in present claim 4 in 




that document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a magnetic-particle inspection scheme, "said to-be- 
inspected surface irradiated with ultraviolet rays is 
picked up by a color video camera via an ultraviolet-rays 
cutting filter, a deficiency and deficiency candidates are 
extracted from an image acquired by that image pickup, and 
images of said extracted deficiency and deficiency 
candidates are displayed on a screen" . We think that 
either one of the pointed documents 3 and 4 does not 
describe or suggest the difference. 

Further, the subject matter of document 1 differs 
from the subject matter described in present claim 5 in 
that document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a penetrant inspection scheme, "a deficiency on said to-be- 
inspected surface is inspected using information about 
chromaticity and hue of an image acquired by that image 
pickup". We think that none of the pointed documents 2 to 
7 describe or suggest the difference. 

Furthermore, the subject matter of document 1 differs 
from the subject matter described in present claim 6 in 
that document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a penetrant inspection scheme, "said to-be-inspected 
surface illuminated with polarization light is picked up by 
a color video camera via a polarization filter, and 




deficiency candidates are extracted from an image acquired 
by that image pickup". We think that the pointed document 
5 neither describes nor suggests the difference. 

The subject matter of document 1 also differs from 
the subject matter described in present claim 10 in that 
document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a probing scheme, "deficiency candidates are extracted from 
an image acquired by that image pickup by eliminating a 
pseudo deficiency in said to-be-inspected surface, images 
of said extracted deficiency candidates are displayed on a 
screen, and a pseudo deficiency is further eliminated from 
said displayed images of said deficiency candidates". We 
think that the pointed document 4 neither describes nor 
suggests the difference. 

Further, the subject matter of document 1 differs 
from the subject matter described in present claim 11 in 
that document 1 neither describes nor has a description 
suggesting that in a deficiency inspection method based on 
a probing scheme, "deficiency candidates are extracted from 
an image acquired by that image pickup by eliminating a 
pseudo deficiency in said to-be-inspected surface, images 
of said extracted deficiency candidates are displayed on a 
screen, a deficiency is selected from said displayed images 
of said deficiency candidates, and information about said 
selected deficiency is stored". We think that the pointed 
document 4 neither describes nor suggests the difference. 




Furthermore, the subject matter of document 1 differs 
from the subject matter described in present claim 12 in 
that document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "illumination means which has an 
ultraviolet-rays illuminating section for illuminating 
ultraviolet rays onto said to-be-inspected surface of said 
specimen, and a white-light illuminating section for 
illuminating white light onto said to-be-inspected surface 
of said specimen and illuminates said to-be-inspected 
surface of said specimen". We think that the pointed 
document 4 neither describes nor suggests the difference. 

The subject matter of document 1 further differs from 
the subject matter described in present claim 14 in that 
document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "magnetic-particle-inspection- 
originated deficiency-candidate extraction means for 
extracting magnetic -particle- inspection originated 
deficiency candidates on said to-be-inspected surface from 
an image of said to-be-inspected surface acquired by that 
image pickup by said image pickup means; and penetrant - 
inspection-originated deficiency-candidate extraction means 
for extracting penetrant -inspect ion-originated deficiency 
candidates on said to-be-inspected surface from said image 
of said to-be-inspected surface acquired by image pickup by 
said image pickup means". We think that either one of the 




pointed documents 4 and 7 does not describe or suggest the 
difference . 

Further, the subject matter of document 1 differs 
from the subject matter described in present claim 15 in 
that document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "display means for displaying 
information of said images of said deficiency candidates 
stored in said storage section on a screen" . We think that 
either one of the pointed documents 4 and 7 does not 
describe or suggest the difference. 

Furthermore, the subject matter of document 1 differs 
from the subject matter described in present claim 16 in 
that document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "display means for displaying an 
image of said to-be-inspected surface acquired by image 
pickup by said image pickup means on a screen in a nearly 
same state as an image acquired by visually observing said 
to-be-inspected surface irradiated with ultraviolet rays". 
We think that none of the pointed documents 2 to 7 describe 
or suggest the difference. 

Moreover, the subject matter of document 1 differs 
from the subject matter described in present claim 17 in 
that document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "image pickup means for picking 




up said to-be-inspected surface irradiated with ultraviolet 
rays by said ultraviolet-rays irradiation means by a color 
video camera via an ultraviolet-rays cutting filter; and 
deficiency-candidate extraction means for detecting 
deficiency candidates on said to-be-inspected surface from 
an image of said to-be-inspected surface acquired by image 
pickup by said image pickup means". We think that both of 
the pointed documents 3 and 4 do not describe or suggest 
the difference. 

The subject matter of document 1 further differs from 
the subject matter described in present claim 18 in that 
document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "deficiency-candidate extraction 
means for extracting deficiency candidates on said to-be- 
inspected surface using a green (G) signal component in a 
color image signal output from said image pickup means". 
We think that none of the pointed documents 2, 3 and 4 
describe or suggest the difference. 

Furthermore, the subject matter of document 1 differs 
from the subject matter described in present claim 19 in 
that document 1 neither describes nor has a description 
suggesting that a deficiency inspection apparatus based on 
a probing scheme includes "magnetic-particle-inspection- 
originated deficiency-candidate extraction means" and 
"penetrant- inspection-originated deficiency-candidate 
extraction means". We think that both of the pointed 



documents 4 and 7 do not describe or suggest the difference. 



3. Conclusion 

As explained above, the individual subject matters 
described in the present claims differ from the subject 
matters described in documents 1 to 7 and are not easily 
devised by those skilled in the art. We therefore think 
that the present invention sufficiently has a novelty and 
inventive step. 

We respectfully request that the novelty and 
inventive step of the present invention should be 
reconsidered based on the scope of the amended claims. 
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AMENDMENT 

Examiner of the Patent Office: Mr.Hidehiko Yonezawa, Esq. 

1. Designation of the International Patent Application: 
PCT/JP99/01676 

2. Applicant 

Name: HITACHI, LTD. 

Address: 6, Kanda Surugadai 4-chome, Chiyoda-ku, Tokyo 



3 . Agent 

Name: Yasuo SAKUTA, Patent Attorney (Reg. No. 750 9) 
Address: C/0 HITACHI , LTD., 5-1, Marunouchi 1-chome, 
Chiyoda-ku, TOKYO 100-8220 JAPAN 

4. Item to be amended: Claims 

5. Subject matter of amendment: 



as attached hereto 

(1) Claims 1, 2, 5, 7, 10, 11, 12 and 14 are amended, 



101-8010 



Nationality : 
Address : 



Japan 
Japan 



and 



6 . 



(2) Claim 13 is deleted. 
List of additional documents: 

Additional new pages for claims 
(pages 16 through 18 and 18-1) 



1 
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Amendment (5 sheets) 

Written Response (13 sheets) 

Credit Card Payment Form 

Figs . 1A-1B, 2 , 3A-3B, 4A-4B, 5-8 , 9A-9C, 10-12 , 13A-13D , 14A-14B, 
15, 16A-16D, 17-22 




CLAIMS 



1. (Amended) A deficiency inspection method based on a 
magnetic-particle inspection scheme, wherein a to-be-inspected 
surface of a specimen is picked up using a color video camera, 
deficiency candidates on said to-be-inspected surface are 
extracted using an image acquired by that image pickup, images 
of said extracted deficiency candidates are displayed on a screen 
and a deficiency is extracted from said displayed deficiency 
candidates . 

2 . (Amended) The deficiency inspection method according 
to claim 1 , wherein a deficiency on said to-be-inspected surface 
of a specimen is picked up using a color video camera and a 
deficiency on said to-be- inspected surface is inspected using 
information about luminance of a green (G) signal component in 
signals of primary colors of RGB in said image picked up by said 
color video camera, 

3 . A deficiency inspection method based on a 
magnetic-particle inspection scheme, wherein a to-be-inspected 
surface of a specimen to which a solution containing fluorescent 
magnetic powder is applied is irradiated with ultraviolet rays, 
said to-be-inspected surface irradiated with ultraviolet rays 
is picked up by a color video camera, and an image acquired by 
that image pickup is displayed on a screen in a nearly same state 
as an image acquired by visually observing said to-be-inspected 
surface irradiated with ultraviolet rays. 

4 . A deficiency inspection method based on a 
magnetic-particle inspection scheme, wherein a to-be-inspected 
surface of a specimen to which a solution containing fluorescent 
magnetic powder is applied is irradiated with ultraviolet rays, 
said to-be-inspected surface irradiated with ultraviolet rays 
is picked up by a color video camera via an ultraviolet-rays 
cutting filter, a deficiency and deficiency candidates are 
extracted from an image acquired by that image pickup, and images 
of said extracted deficiency and deficiency candidates are 
displayed on a screen. 

5. (Amended) A deficiency inspection method based on a 
penetrant inspection scheme, wherein a to-be-inspected surface 
of a specimen is picked up using a color video camera and a 




deficiency on said to-be-inspected surface is inspected using 
information about chromaticity and hue of an image acquired by 
that image pickup. 

6. A deficiency inspection method based on a penetrant 
inspection scheme, wherein a to-be-inspected surface of a 
specimen is illuminated with polarization light, said 
to-be-inspected surface illuminated with polarization light is 
picked up by a color video camera via a polarization filter, 
deficiency candidates are extracted from an image acquired by 
that image pickup, and images of said extracted deficiency 
candidates are displayed. 

7 . (Amended) The deficiency inspection method according 
to any one of claims 1, 4 and 6 , wherein said to-be-inspected 
surface of said specimen is picked up by a color video camera 
with positional information of a visual field of said color video 
camera placed in said visual field, deficiency candidates in 
said to-be-inspected surface are extracted from an image acquired 
by that image pickup, and images of said extracted deficiency 
candidates are displayed on a screen together with said 
positional information of said visual field. 

8. The deficiency inspection method according to claim 
7, wherein said positional information of said visual field is 
originated from a scale arranged in said visual field. 

9 . The deficiency inspection method according to any one 
of claims 1 to 8 , wherein said to-be-inspected surface is picked 
up by said color video camera over plural visual fields. 

10. (Amended) A deficiency inspection method based on 
a probing scheme, wherein a to-be-inspected surface of a specimen 
is picked up by image pickup means, deficiency candidates are 
extracted from an image acquired by that image pickup by 
eliminating a pseudo deficiency in said to-be- inspected surface , 
images of said extracted deficiency candidates are displayed 
on a screen, and a pseudo deficiency is further eliminated from 
said displayed images of said deficiency candidates. 

11. (Amended) A deficiency inspection method based on 
a probing scheme, wherein a to-be-inspected surface of a specimen 
is picked up by image pickup means, deficiency candidates are 
extracted from an image acguired by that image pickup by 




eliminating a pseudo deficiency in said to-be-inspected surface, 
images of said extracted deficiency candidates are displayed 
on a screen, a deficiency is selected from said displayed images 
of said deficiency candidates, and information about said 
selected deficiency is stored 

12. (Amended) A deficiency inspection apparatus based 
on a probing scheme, comprising: illumination means which has 
an ultraviolet-rays illuminating section for illuminating 
ultraviolet rays onto said to-be-inspected surface of said 
specimen, and a white-light illuminating section for 
illuminating white light onto said to-be-inspected surface of 
said specimen and illuminates a to-be-inspected surface of a 
specimen with said ultraviolet rays or said white light ; image 
pickup means for picking up said to-be-inspected surface by a 
color video camera; deficiency-candidate extraction means for 
extracting deficiency candidates on said to-be-inspected 
surface from an image of said to-be-inspected surface acquired 
by image pickup by said image pickup means; and display means 
for displaying images of said deficiency candidates extracted 
by said deficiency-candidate extraction means, 

13. (Canceled) 

14. (Amended) A deficiency inspection apparatus based 
on a probing scheme, comprising: illumination means for 
illuminating a to-be-inspected surface of a specimen; image 
pickup means for picking up said to-be-inspected surface by a 
color video camera ; magnetic-particle-inspection-originated 
deficiency-candidate extraction means for extracting 
magnetic-particle-inspection originated deficiency candidates 
on said to-be - inspected surface from an image of said 
to-be-inspected surface acquired by that image pickup by said 
image pickup means; penetrant-inspection-originated 
deficiency-candidate extraction means for extracting 
penetrant-inspection-originated deficiency candidates on said 
to-be-inspected surface from said image of said to-be-inspected 
surface acquired by image pickup by said image pickup means; 
and display means for displaying images of said deficiency 
candidates extracted by said 

magnetic -particle- inspect ion-originated 




deficiency-candidate extraction means or said 
penetrant -inspect ion-originated deficiency-candidate 
extraction means. 

15. A deficiency inspection apparatus based on a probing 
scheme, comprising: illumination means for illuminating a 
to-be-inspected surface of a specimen; image pickup means for 
picking up said to-be-inspected surface by a color video camera; 
deficiency-candidate extraction means for extracting 
deficiency candidates on said to-be-inspected surface from an 
image of said to-be-inspected surface acquired by image pickup 
by said image pickup means; a storage section for storing images 
of said deficiency candidates extracted by said 
deficiency-candidate extraction means; and display means for 
displaying information of said images of said deficiency 
candidates stored in said storage section on a screen. 

16. A deficiency inspection apparatus based on a probing 
scheme, comprising: ultraviolet-rays irradiation means for 
irradiating ultraviolet rays to a to-be-inspected surface of 
a specimen to which a solution containing fluorescent magnetic 
powder is applied; image pickup means for picking up said 
to-be-inspected surface irradiated with ultraviolet rays by said 
ultraviolet-rays irradiation means by a color video camera; and 
display means for displaying an image of said to-be-inspected 
surface acquired by image pickup by said image pickup means on 
a screen in a nearly same state as an image acquired by visually 
observing said to-be-inspected surface irradiated with 
ultraviolet rays . 
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international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims. Nos. [3 

□ 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



the drawings, sheets fie 



fhis report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Repiacenient sheds which have heen turmshctl to the receiving Office in response to an invitation under Article 14 are referred to 
in tins wport as "origmalh tilcil" ii/hl are no? annexed to report snhi fhe\ do not contain amendments (Rule "0.16 

ana ~f> i 

' Any replacement sheet continuing such amendments must he referral to under item / and anncxcil to this report 
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INTERNATIONAL PRELIW^RRY EXAMINATION REPORT 



IrJ^^tional application No. 

PCT/JP99/01676 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1-12,14-21 YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-12,14-21 NO 

Industrial applicability (I A) Claims 1-12,14-21 YES 

Claims NO 



2. Citations and explanations 

Claims 1, 3, and 16 do not appear to involve an inventive step in view of documents 1 and 4. One skilled 
in the art could have easily arrived at applying the semiautomatic testing technology described in 
document 4 to the apparatus described in document 1 . 

Claim 2 does not appear to involve an inventive step in view of documents 1. 2. and 4. One skilled in the 
art could have easily arrived at applying the semiautomatic testing technology described in document 4 
and the technology for using a G signal described in document 2 to the apparatus described in document 

I. 

Claims 4 and 17 do not appear to involve an inventive step in view of documents 1, 3. and 4. One skilled 
in the art could have easily arrived at applying the ultraviolet cut filter described in document 3 and the 
semiautomatic testing technology described in document 4 to the apparatus described in document 1. 

Claim 5 does not appear to involve an inventive step in view of documents 1 and 8. One skilled in the art 
could have easily arrived at applying the technology for using color as a judgement factor described in 
document 8 to the apparatus described in document 1 . 

Claim 6 does not appear to involve an inventive step in view of documents 1 and 5. One skilled in the art 
could have easily arrived at using the polarizing filter described in document 5 in the apparatus described 
in document 1 . 

Claims 7, 8, 20, and 21 do not appear to involve an inventive step in view of documents 1, 4 and 6. One 
skilled in the art could have easily arrived at applying the semiautomatic testing technology described in 
document 4 and the scale described in document 6 to the apparatus described in document 1 . 

Claims 9 to 12 do not appear to involve an inventive step in view of documents 1 and 4. One skilled in 
the art could have easily arrived at apply ing the semiautomatic testing technology described in document 
4 to the apparatus described in document 1 . 

Claims 14, 15. and 19 do not appear to involve an inventive step in view of documents 1, 4 and 7. One 
skilled in the art could have easily arrived at applying the semiautomatic technology described in 
document 4 and the liquid penetration testing technology described in document 7 to the apparatus 
described in document 1 . 

Claim 18 does not appear to inv olv e an inv entiv e step in v iew of documents 1 to 4. One skilled in the art 
could have easily arrived at applying the technology for using a G signal described in document 2, the 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V (Citations and explanations); 

ultraviolet cut filter described in document 3, and the semiautomatic testing technology described in 
document 4 to the apparatus described in document 1 . 

Document 1: JP, 1-109249, A (Kurt Sauerwein), 26 April 1989 (26.04.89), page 4, upper left column, 
line 8 to upper right column, line 1 2 & EP, 309758, B 1 & US, 504785 1 , A 

Document 2: JP, 63-225153, A (Omron Tateishi Electronics Co.), 20 September 1988 (20.09.88), page 3, 
upper left column, line 19 to upper right column, line 7 (Family: none) 

Document 3: JP, 5-107202, A (Hitachi, Ltd.), 27 April 1993 (27.04.93), column 2, line 33 to line 47 
(Family: none) 

Document 4: JP. 8-2601, Y2 (Meidensha Corp.). 29 January 1996 (29.01,96), column 5, lines 2 to 1 1 
(Family: none) 

Document 5: JP, 10-300688. A (Fujimori Kogyo Co.. Ltd.). 13 November 1998 (13.11.98), column 2, 
line 9 to line 49 (Family: none) 

Document 6: JP. 6-118062. A (Toshiba Corp.). 28 April 1994 (28.04.94). column 1. lines 2 to 18 
(Family: none) 

Document 7: JP. 4-12258. A (Marktec Corp.). 16 Januaiy 1992 {16.01.92). page 2. upper left column, 
line 20 to upper right column, line 13 (Family: none) 

Document 8: JP. 6-300739. A (Nippon Steel Corp.), 28 October 1994 (28.10.94). full text (Family: none) 
Document 9: JP. 7-244020. A (Marktec Corp.). 19 September 1995 (19.09.95), full text (Family: none) 
Document 10: JP, 7-333197, A (Nippon Steel Corp.). 22 December 1995 (22.12.95), full text (Family: 



none) 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/01676 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 G01N27/84, G01N21/91 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G01N27/72-27/90, G01N21/91 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1999 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP, 1-109249, A (Kurt Sauerwein), 
26 April, 1989 (26. 04. 89), 

Page 4, upper left column, line 8 to upper right 
column, line 12 

& EP, 309758, Bl & US, 5047851, A 


1, 3, 5, 16 

2, 4, 6-15, 
17-21 


Y 


JP, 63-225153, A ( Omron Tateisi Electronics Co.), 
20 September, 1988 (20. 09. 88), 

Page 3, upper left column, line 19 to upper right 
column, line 7 (Family: none) 


2, 18 


Y 


JP, 5-107202, A (Hitachi, Ltd. ) , 

27 April, 1993 (27. 04. 93), 

Column 2, lines 33 to 47 (Family: none) 


4, 17, 18 


Y 


JP, 8-2601, Y2 (Meidensha Corp.), 

29 January, 1996 (29. 01. 96), 

Column 5, lines 2 to 11 (Family: none) 


4, 9-15, 17-19 



x"] Further documents are listed in the continuation of Box C. [ [ See patent family annex. 



* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not date and not in conflict with the application but cited to understand 

considered to be of particular relevance the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing date "X" document of particular relevance; the claimed invention cannot be 

"L" document which may throw doubts on priority claim(s) or which is considered novel or cannot be considered to involve an inventive step 

cited to establish the publication date of another citation or other when the document is taken alone 

special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be 

"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

means combined with one or more other such documents, such combination 

"P" document published prior to the international filing date but later than being obvious to a person skilled in the art 

the priority date claimed " &* document member of the same patent family 



Date of the actual completion of the international search 
18 May, 1999 (18. 05. 99) 


Date of mailing of the international search report 
25 May, 1999 (25. 05 . 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-300688, A (Fujimori Kogyo Co., Ltd), 

13 November, 1998 (13. 11. 98), 

Column 2, lines 9 to 49 (Family: none) 

JP, 6-118062, A (Toshiba Corp.), 

28 April, 1994 (28. 04. 94), 

Column 1, lines 2 to 18 (Family: none) 

JP, 4-12258, A (Marktec Corp.), 

16 January, 1992 (16. 01. 92), 

Page 2, upper left column, line 2 0 to upper right 
column, line 13 (Family: none) 

JP, 6-50941, A (Kobe Steel , Ltd .) , 

25 February, 1994 (25. 02. 94) (Family: none) 

JP, 58-82147, A (Toshiba Corp.), 

17 May, 1983 (17. 05. 83) (Family: none) 

JP, 3-181807, A (Omron Corp.), 

7 August, 1991 (07. 08. 91) (Family: none) 

JP, 4-223262, A (Nippon Denji Keisokulci K.K.), 
13 August, 1992 (13. 08. 92) (Family: none) 

JP, 1-212339, A (Orbot Systems, Ltd.), 

25 August, 1989 (25. 08. 89) 

& EP, 279654, A2 & US, 4758888, A 

JP, 6-300739, A (Nippon Steel Corp.), 

28 October, 1994 (28. 10. 94) (Family: none) 



7, 8, 20, 21 



13-15, 19 



1-21 



1-21 



1-21 



1-21 



1-21 



1-21 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 
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Int. CI. 'COIN 21/91 



H3iE^ffofc«/M8»w (hbm#?mms (ipc) ) 
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Int.Cl.'GOlN 21/91 
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S&4H£±1»Sil8tT-;&±fflfl3ll2*T & EP, 309758, Bl & US, 5047851, A 
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S&9-49fif07r $ IJ-fcU 
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(25. 08. 89) & EP, 279654, A2 & US, 4758888, A 


1-21 


A 
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Facsimile No. : (41-22)740. 14. 35 

2. □ ffl^^#^M^$il-^V>r RX^mmS0km2m (PCTl 7* (2) (a)) C0a^l2L<tSffll»ira^l!R^^^ 

L V > I? (E> ifc 5£ £r ^ <D i*- # t £ i£f t i" 5 - ^ ^ . ffl MA t - ii & 1" 5 » 

3. n mmmmA 4& (pctsum40.2) ^^^sii^D^^co^M^t^s^co^^r^fiuT, mbai-t 

mffittiM&Xft&ftt&n^<n&Ttf<Offi%iffiP CT#UUJ90CD2. 1&U-90O2. 3^-^^^x^^ix «t 5 I- 

flx 6 it n f * <b & V \ 





.•'j p) 


t?f rP Jf 




2 W 


9 5 0 6 


0 -^H^fT-lt (ISA 






»(se* ^ioo 


£T @ 4 # 3 


Hf£#-*§- 0 3- 


3 5 8 1 - 1 1 0 1 3 2 9 2 



iSPCT/lSA/2 2 0 (1 9 9 4^1^) 



0km 2 2 & (2) \z%i7E'tznm^ : £M^x< t*$v\ 
m^m^^m^-r^ w& n. tie <n> & m &m u t < tz & v \ 

(2) ^m^<vxfflt<om^n, t&.<d&\z.&.mlx< td^\ 

t l 3 5 MjZUKMKMm 4-1-7 fe/i^V -v tr^ 

TEL 03-5690-3900 

&m m$jT\zft^xjcm(D^^<Dm*&ir&- ttfx^ zmmn. mv&mm 

0 ^ P> 7 ¥-C"f"o 



# 



tHit P CT / I S A/ 2 2 0 (7jfiB% 



Uft m^<o%^m, mmmRxjmm) \m%^m^&co^m^\^x i>$iiEx % $ i>sjx\ minium a ftum^(otz^ 
f-^iES^M-t-s c t ^M^s^xiiiii^fM^ h#p ct i 



P c T l 9 J: o IS^^iLiH^^MjE-ro c i: frXZ o c 

iffiftiiW^t/taiEii, pct 3 4^nr/L^^< m^Wim^^U'^^^x ^o^m^~ b ^ £&x%z> e 

m^l&ffe^WiT-XZ^. PCT2 8I aiiPCT4 1^) ^^fcU; 1 !)* HPS? til Hi ^ -4"-^ "C tOffc* «r*BjE-t- 5 - t ft 



§*$*iL*:i>tZ> ir^^-T^ Jr£-^LT*o< ( P C T#tHi|46. 1) 6 



*fi IE « ^ r to i: *3 ft n m fatt L- # 2 ft b ft t^' 
(PCT^UHn^I'J^205^(b)) 
JftlE * ifctt L ft ttnffft <b ft V \ 

*j t r&\s) LT^ftibft^ ( rpcTi 9*(i)i^«i^i-?.|ft^*j Coi^tfi, £'.T£:#B8) o 

fffSH^fi, tti M l} £ *£> %H ^ <o #5 SB t Wi IE o 2x f « rfc #aia t +B is i c: o T L ■ & * ■+ H (3 ft bftv\ II 1$ ft SI t- 

£<5 0 ) ^L^f«j (<£ft o ft ^ \ 

( i ) i it ^ crj am ^ m se l ^ i ^ 0 

( i i ) r to t i e * ^> i w itm 6 e 

( i i i ) :wlS* i£H liii.fjp 
(v; r. <t:» IS- * *izlli3 ailSin^ tfi <o BH -.hf S'J 34* -c S D 



C T / I SA/ 2 2 0 (7;.fiii% 1 mm ( 1 9 9 8^7^) 




CT/ I SA/2 2 OCDlim% 



'■|g*t r '*lilffl 1—29. 31, 32, 34, 35, 3 7 - 4 8i£l2, |*J C #-^C0 1) t icMlE £ 2x fcBf* CO i: H 

#^.t^ix/i 0 tm^j^mso. 3 3RXJ3 6JKii'iEjE^U rrfc^IS*o«£E04 9- 5 i JS^ii^$nit 0 " 

2. [g&.RtO»fc|I(Z>:£3i<^ 1 5 1 1 (C/£o fcijrir] : 

w rs*<o»sia i i s ffiiE£nfcf&*coraii i - i i«i-fi**^bixfc 0 w 

"jtfi#ca«EI2B 1 - 6 l 4 iRi33£:^fc U fS*^«&E8 7-13 mm. ffitcttmotm 15, 16M17« 
"lfr;j^ffiII3 7 - i 3 tifH'J^o ftf-Jcffi >%<n%m\ i 5, l 6&tf 1 7^^ii»P e ^^{di^^Tc^t^^co^tffi^^M 

4 . [ # flf (73 WHE # h % ffi 'er ] : 

"M*cB«i&H 1 - l otfttEJEfcU »#<0ttBJi 1-13, 18^1 giSttfi'JI*. iftgoflSBB 1 4, 1 5&tf 



"PCTl 9&(l)(Dm.'£^&^><UWV' (PCTWM6. 4) 

tfe ^ # i i , n re -i> w cd ■& a § xtt ht u & ( t n * J ft 6 ft v ^ 

tfcWISi-J:, fgj^TftrtixiXftib^, ^^co^-^X^^(cf^IKLfc^^i-5 ooi^i|^T(i/^y^v\ 

iift *bftH\ HraSffl&*1&K7yfB£nfc^ ^KtW*^«ilffi^*l!iEi- 
[1 B$ tii i * ft to M * ^ a ^ tfi £ i x r v » 5 jg* ^ 

fmmMmm^ijm^'b^ t %>m-& 1^ (pctblsijss. 3(a), 62.2to$ 1 -x*®m 0 trm^mm^m&^xm 

(PCT/ I PEA/4 0 1) 0»ie##i®o 



[i 1*9 as r& t - & tT 5 /c ft <o n m a $s ^ t?i aK bh t -c 

mft®mz&ft't-z>viks pct 1 9^cDm;^-&<^T«£^ 

m^rr/il^^fr(OP*fH^^k^o^x^, p c TUMBAto^SI n *£#RP 0 



IHPCT/ I S A / 2 2 0 <Dm% (tH 2 ( 1 9 9 8^7^) 



# If 



* **j 



t 100-8220 






P CT 



CPCT^MiJ71. 1) 



25.0t.0Q 



21 9900143971 



P C T / JP 9 9/0 1 6 7 6 



( H . j§ . 3 1. 03. 99 



4. a « 

^SBc$ftf>:£&W £Lfcrmtffc<bfcV* (PCT3 9& (1) ) («5£ P C T/ I B/ 3 0 1 t t h ^mW^mmfrbmtt 
CD * £ fN/S L , gll^-r 5 5S^tif t - H^ttl" £ CO it ffilt A o Jf ft -c 1 5 0 



0 *mVfVtFr (i PEA/J P) 

1 0 0 - 8 9 1 5 
;C*^ftEI*Ra s M = TB 4#3 ^ 



2 W 9 5 0 6 



®!S4&-§- 03-3581-1 101 3 2 5 2 



PCT/IPEA/4 1 6 (1 9 9 2^7^) 



(2) TU<D&\z&MLX<td£\,\ 

T 1 0 0 MlfftHgl^l 3-4-2 j£jX#|£ • #a±#«f tVU 
TEL 03-3503-3900 

^tDMm^^Xfe&mZklzmteQ ^t©tftf Lt< tz£\,\ (^^2 2^, 
^39 ^Stflfc 6 4^(2) (a) (i) #Bg) 



PCT 

( P C T 3 6 %z&rj p c T #iR"J70) 



t& ?J 'fc #J 



REC'D 2 8 JAN 2000 



'IPO 



PCT 



itigBAXCitt^A 

(73 1219900143971 


I P l 


r^r#^^^^^f+jl^ (i^PCT/ 
** A / 4 l 6) " 


PCT/JP99/01676 


.. p ft _ ^ . , 3 1. 0 3 - ' 


H 9 




S^^,iT-7>?fi (IPC) 


Int. CI. 7 G01N 27,7i4 
Int. CI. 7 G01N 21/ 'U 















1. [^J "f ' ^ :,t£ ^ ^ fjic L ^1 O [¥I f - ifw ^ ",*c ^ ^ rj HfJ 5 7 ^ (PCT 3 6-%) <DMfe{z^ ^fl-T 5* 
( P C TMIWO. 16&r>'P C T^-^WJIS 6 0 7 ^-#.00) 



II □ 

IV Q f£on : v$n 



2 1 0 5.99 


13. 01. 00 


Fi .^[J^^-^ ( I P E A./ J P ) 
iM£#r^- 10 0 - 8 9 1 5 

.ac>;c^^f 1 -:tHi]-:j?|.^r^-.i*@ 4#3 ^> 


^^/r'#ftW (*;RoOto6if&a) 2 W j 9 5 0 6 
VlHfiifr 0 3 - 3 5 81-11 01 3 2 5 2 



flb^ P C T.-' I P E A 4 0 9 (#*S) ( 1 9 9 8 ^7/j) 



mmmm^r ^ p c t - j p 9 9 - 0 1 e 7 6 



1 . 



- «,o[l^T•^t^ttM^^^^Tls^^al^s^^c.s^v^T^^$n/i„ itemed cpcti 4&) ooh^cs^; ^^tc 

P C T.H1RU70 In. 70. 17) 



0 '^s .?r- 



1 5 



0 ^K^SSi/H ^ 



3. 4, 6, 8, 9, 15-21 



1. 2, 5, 7, 10- 



14 



0 ars 



1/22-22/22 



PCT 1 9^or»tJl^i-So#MiE^tl-fct>cr' 

3 0. 0 8. 9 9 i'l^Sm b .tfei-iitti e^fc 



□ [l^^^^'Tt ^(c^^ £iX7t PCT 1 lb) i^v * 9 SaSRZSWsfilj 

□ PC T niRUS. 3 (b) 5 (l^f^#H; 



□ " ^ 1 1 BS t - ^ * ti -5 * ® i C X -5 rd ?U 3< 



1 3 



^1. 5^Ji*fr^^f-#.it U^^n^^^-f, ;^^(d^-r.5 0 ) 



PCT/'I P K A. 4 0 9 ( .7$ I M) ( 1 9 9 8 ^ 7 J]) 



ft 



C T / J P 9 9 . ' 0 1 6 7 6 



* fiV s«! 



©fm-f-fe ■ N 1 .;, r i R r Zdh] 1-12, 11-2 1 ^ 

.i.'i.R-.' *£L*H ' J$ 



itt >f± ; 1 S) j.'i K / JTIL'H fr 

,;S:«or.|S|J!H 1-12, 1 -1 - 2 1 <£ 



1 - 1 



1 -1 



2 . X lirjtAm ( P C T SIMU70. 7) 

mM^mm i , 3, 1 6 ti, -jtis^ i , 4 m i *) mm±zm xm-\ Mi k> m& 

¥ @ tmSfSflf b . :« 2CJ; <9 ^ £ nrcGm^-^ffl^ 3 i tD=gfLM 

!t5t<cnfi5ig.i, 17ft, ;SCj&fel , 3, 4M i 'Hl^te&WL&lN, 3 M i ^ ti^ 

$tL7c^^/J-y S^/U * b, 4 M i ^ £ tltii • £ § ®Jl&^£« , 

tf*^«5ia s ii, its* i , 8 Mi ^ it3M£%-ir l \ xm 8ia*) tt-j': £ tbfife*- 

f»3fctf> Jgffl 6 (i , 1 , 5 Mi 0 iiM^-fT L ^£ l \ ZSt'lSfc 5 M i «9 * nfifiljt 

rt3fc^*Sffl 7 , 8 , 2 0, 2111 Xftk 1 . 4 , 6ia*5 iI'_£te*r-W L 4*V \ 4 

M«t o ^^n/:i-^gffi]^^#T^ . jtiSfe6 m £ n m^z^ti* /Hr, 1 ^ 

M -iro-r t? do <5 c 

m^>mm 9—12 n 2:^ 1 , 4 Mi 9 ii«£WL^ \, ^4 m £ 9 

»3fc«aifiig L 4, 1 5, 1 9(1, Xffil, 4. 7 Mi 9 Sr-fi - L?£*\ Xffc<l M 

i o * nfc ^ a mit& ffi b , 7 (.i i o tfc^ * zvti?kmmM^Wr^ . 1 <.o 
}ffc>|£[i i 8 !i. l -4 Mi <9 mm&Z : Wl-^\ :tSfc2Mi ") &7jk*frtzG 

m^rzmi^ xm 3 m i 0 a.^ $ ^fc^ifc ^ h y < >v * . 4 m i 0 m 



fc^j^ PCT. 'I P K A / 4 (.19 ( V tiW) (1 9 9 8 tf- 7 ft ) 



iKli^tl'.Ki-fS S;~CT/J P 9 9/016 7 6 



v 



;£$U : JP. 1-109249, A ( 17 A h • ¥ 7!7 — <"?' 7 ^ >') 26. 43. 1989(26. 04. 89) 354Hfc 
ii^^8tf-^±^I3512tT & EP, 309758, Bl & US, 5047851, A 



Xffll2 : JP. 63-225153, A <M®*&t5fc5££*±) 20. 93. 1988(20. 09. 88) ^3Mfc±H^ 19 
tT-^_hWM57tT(" 7 r % ^ D 

^Cfsk3 : JP, 5-107202, A ( ffi^^ictt 0 ^Mf^F/f) 27. 43. 1993 (27. 04. 93) ^2«33-47'fT 
(77?!l — & L ) 

;t(^;4 : JP. 8-2601, Y2 < W.i^J- ?±BJm#> 29. 1 3 . 1996(29. 01. 96) , H5-M2- 1 Hf ( 7 r 

It^5 : JP, 10-300688, Ai§l?:I|Hf;S:=li) 13. 113. 1998(13. 11. 98) ^2t«:^9-49fT 
(77 ^ !' —ft L ) 

ZtiSfe 6 : JP, 6-1 18062, A(ft5^t±jft^) 28. 43. 1994(28. 04. 94)^1^^2-18^(7 r 5 
D-^L) 



Xttk? : JP, 4-12258, AC-r- 7 "r v ? ^xt^feh) 16. 13. 1992 ( 16. 01. 92) j$2K£ Jiffilfg 
20fT-*± ; fl^l3rr (7 7;U-^L) 

-JCfi^8 : JP, 6-300739, A (,WrB l^Miit*^#t±) 28. 103. 1994(28. 10. 94) ±~X ( 7 T x V 
— ft U) 

-JCit^ 9 : JP, 7-244020, A (-r — ^ T^y -7 tfc5£#f±) 19. 09 3. 1995 ( 19. 09. 95) <kX ( 7 ~ ^ 
UCl^l 0 : JP, 7-333197, A (tf 0^M^^f±) 22. 12 3. 1995(22. 12. 95) ^(7 r * 



flif. P C TV' I P F. \/ 1 0 9 (Mirtffl) (1 9 9 8 *P 7 /] ) 



PCT/JP99/C1676 

B^im^f it 30. 08. 



:iM 4; /) .'i'li KM 

l • ( fell iH iVt ) & ft) ffi |% ;if ; i ' J: 5 X Ui\ Mi -ft /J X h o T, r - t:- -f ^ 

^ ^ r if] 1/ • T H*. ,!c *t & ^ o ' ft Mi ft ffi % ® it L , i f > ft it T ft iAi it r if] , - 

5 X nil ,£ Wc Mi A: nil ' 1 X ('hi ('■■; Mi > fill Mi L , , > fill 'lj L fi 7 r. IVt, f&i rill 1 m it ■> ili im b 

XL ..■ . ;f: L :^ ftl'i ([?■! Mi 1 m it 4 1 a - o ;■; toil ~r till if, -V 5 : > 1 t$ i«c 
r ~ r r j I'if'i ft V 

- • < Mi it ft ) mm Id — t tJ- # x f& :_ x ft /- fiBi it. c-'> v , R G 

B o' ) - — ../.) ;•. JtjT £ -0 \\% •"> ( G ) •/.• f|" </.> 'k% /.ll < 1 |"j o fft !% 

10 ~r 1+) • * X i'ni „d ft Mi ft iiii .':> >: \m -1- Mi ft 1" 5 i ^ % f* ift > o .it- IS .*t tj f£ 

ftf l A*f , 1 ,ui i&fc '-' X Nh M? ft 'J -J; 

3 . fee f/j f f 4 E; J- ^ o X [V6 Mi ft ;>;/' "C" - X , 'M .it fi£ f^j" 'dr ^ if? r '1i 
L ri Hi ft :<t %\ W K ftim !« lit L J^*«^ IK*. # I \ tr. Hi ft 
im -7 - - - - -i--*J < * xm it . 1^ * ft L X n t~. m it * rvi ,i'd ^ ;it r !^ 

15 flt L '"i rlf ft [ill r S f II ^ L T floiao ft (5 .'5' [Wl ^ ^ W. X 0\ w .t \Z M 
••]': 'f -5 _ r -rr f 1 ? i«c r ~t o >: l« M? "ft ^ 

4 . fe5^/ £n ^SS:J;o); Pia ^ :ft ;'/ & X h o X . tc r a if? -r >t. ft 
I t- Mt ft :'<t if*9 ./.. m M; ft fin :■- ^ ^ ;t <5r !«. lit L , s'^ ^ ;/t U t L rl' M? :ift 
\m*tm' J \--& ^ < '> * -r i'r '.t^-^rt* v ^ ^ US it L . g« it 

20 -r # :"i i'»i it o .f^ j; "S : ^ M! r tih fij ^ . titi tti •."i : ft5 .i :' : 
[Vfi M i# w it. -l- i>6i .b ;i :f: -i- -5 r t -r i -r- -5 X M. n ,h 
o . ( m IE fe ) it tri fi» i£ J; 5 X Pfc H\ : ft 'C & -r X . ^ - — t - .-J- ;^ 
' => r ;»J i X Hi ^ ^ ^ c:> ft Mi Sffirl it ^ , ^ M it L T i?f m it C' /g 
^ iii ill xm~r --j [ti K -r m t • T ilu Id R rr: ifii to \ 1% r f^i ift tSlrr ^ 

25 > -r o i'lH Mt ; ft ;^ 

6 . i:l ^ ft5 vi 1 J; 6 Pf?i ^ ft. >7 jfe "? X . M- At 0i 4^ (';> f'tf Mi ; ft ffi r (M 



^th * ; ' K ~x:- 



PCT/JP99/C1676 

B&mvJVf 30. 08.99 



>t :t X M m L . tf> U >t ± X !K- (VJ $ *i tz f& frit 7c iS -r tiM )t ~' ■ 'i< « sr L T ^ 

- - - -t * y. ~r- m it l , r< m it l x n x m it .o > m & m <■ > x i% 

l!n tif? W iH 7 , M ;i} l 7: v PTri hli o f .Hj 1* r ^ i" o : ^ 1'f r^X 
frir 7c ij X 

7 . i Wi fl : . is > mi ,Tl! frit ft. k-t %\ ft </:> {7< frit ft idi £ # — \: rr *7 ' r "7 ,,7 77 =? 

- - 'r' - t i7 7 ^ /•. it !/• rS „»£ rM if ^ fig I.V ® *k KH X ffi it b . ( ;7 jft ft; z - 
i" it .)> m X life frit 7 c ifii r'l /:> >; pfo i$ frfi % 14 ifci 7 . 7< -Till [)•; 7 :"z X Uu ¥\ trfj -':> 



f'ft fiif nd % 3'f ■ ' < fi ^ r & .z iii ifii h ;z 7i t< 'r o z b *b ft i» r ^ 5 



7< c/;» [)H i t 4 , h fii ,.g ;) . ; - ,ui ife / ■ X: [ti fr& ,t ^ ii:- 

io 8 . mi id m if •'/> {.'£ ^ ^ . Hii t (d m f'-i m m t~ r. t-. ^ - - - ^ - :z z, t> 

"? oil' -i- Vf t$': -r o ft * <o iii Iffl ^ 7 ;z ,;d ^ X \'h) & £ Xj £ , 
9 . Rtfj m -ft* frit fr! iffl , mi td X ? — t : - -r ^ / =? x x ft 7> r% If-f M i:> fz -> 

-c m it -t- <3 - <> * ft -0 b 1- o fi'7- w 4: iti m m l ^ ^ t?: s m -.o m n a* 

■>Z g£ m >'j X Pifl frit M. ".'J Vii , 

i5 i (.) . ( ^' E fji ) (t% ,± ia^ ;X Pta frit */ ^ o -r , frit M <7 fa ro o > ife frx 

7c ifii ^ f& I-i "C -H f/f; L . ,^ ftj it L "C ^ liii m > ?, m .rd ffe fri? idi f'l jgfq 
.XPiti -r .5 , T >: Iw frv: ffi ^ ftji L , ^ rill Mi b 1z X fm M ifii liPf f*. r if«f im .h i_ 
^ L , 1^ a ^ o r. f:. X K Hli ^ o '?£ :X iVh -r P^i- £ t 5 ^ b r ^7 

ift It -r -5 Xia fri? ft h- -X . 
20 1 l . ( m IE ) f'+i i' J: Z> X Ub frit /i: X i£ '7 T , frit ic <7 fj> ft c> frit 

7c uo ^ mit x- wl x m it b , n w< it l x & tz m it t • m m ?fe 2c m ^ >.> • mu 

X Mi X \'X X l_ X X m fii'i M % fill 7 , g7 fill Mi 7 ri ,X iVn Sli c-' » if«i i Y P. r Pi ifii .Liz 
X X: L , IS *i -n o li X X B\ V\ \\\\ •/;> iSf ;^ -7 X \m X M PI L . jjg W :7 7v fz X 

m ; .: m ~r 5 m x ,rd tg -t- -5 z b x w ® b x z x u% frit ■& x x 

25 12. ( m IE U • ttf V £ ;c x 6 ;>; IV« frit : k Ft x i-. x , \X X. :<7 H\ftc> fefric 
^ifi: .i^^fr y l-K- j^t-r 5 m :'X .it ft & >: liu ,?d rfe frit 7c x-t ^ D & ^ ^ ffi 



is _ 30. )3.9c. 



10 



25 



^^;ft:i X m^ni* r:XM -f o !!«. Pfl -T-. & t , m W W X m X pa m * ;li 

.aift'tt - - - - •:- -.v * - xmtHi-t^mm b . mmm x® 

x n tz ffir id ^ m £ aii ' > cf \% ;0 . o ^ u. m ^ # ® ,o x m m m & m te, -r 5 
k m {* m «i /fi -t-^>, # v 1$ m m x m tu 1 m y, ^ m * & 

" "'* 5 ^ ^ ^ & £ ftti ^ r_ Z - XViM o x % ? £ m 
\ 'i . ( m Pi- ) 

14. < JtffjEfti fifKgc J: 5:*rattiettl»?*oT. ft 

m m x m m x siw^:-. a* »i *gkx\wmzHft m e sm * a. «: ? 
+ ?xBMt?>m.n*® b x^mmxmxmm 

* lli if c ' w «* ;r> - t*lt® & 'Sf «ftHH»:c:J:S* K jfc ?£ % ft ft 1-5^ 

ffi ^ »* ^ ^ «* f« ■ £ © ' S ffc L T - m £ & & £ i6i ./ ■ 0Sf 
f* .-)>£>lffi£|ftf*:lEi5 /.> ^ 53 ^ «;c J:5 !% £ m Z fti aif 5 it- .1 fij ,'/; 
^ ffi ft! tfi # S u % ^ ^ ri> ^ ftr X ^ ^ ^ ft © t (1 flfj ;£ it .-5 ^ (ft: X ffi 

1 5 (if; m tttB^ Hi T ft] ft L >; &ft m m <D m % n * 1- Z m ^ ^gv b % m * 

- t&ft m b -r % x Ki m ,tc Vi m 5 

l 5. f ^ { 1 J; o X ^ ^? .fe o T ^ ^ ^ |^ ffi * b« 

f ^ fl ^ > . m m * ® x- m m tstiizmfc&ikttmtt* => 

fife ;^ t m m \k it off .0 X W| ft«1rffifti-.5 ^pf&^ffittft ^gv u v |.v x m m 

m Hi * a r tt L <•*- ^ ^ ^ ffS iH^^^jtf.i-.5IEii^ir, ^ ttt ft ,c Id tft 
L tz m IE ^ Wj lij^dra -r- -5 ^ tB ^ PT ^ -f o ie^^fv > * 

M - - ^ ^ ^ ; + oX 1% ^ ilt ^ §f , 

1 h. t?? ^; ^ (z j; o ^: m ^ ^ ^ x h o ~r , mxm-tzistjm-mtt.tiKL 

tz. \k £ <t & ^ ^» «E ^ -M m 1 1 ^ ^ ^ W i- o ^ ^ : >t m ^ & u % l% ^ ^ ^ 
^ iz j; n ^^3t ^ »{ iH- $ n tz m rtmm ■& ffi £ * - - x x , ^ 



20 



PCT/JPy9/01676 




B»)r 30.08.99 



i = 



m Wf W, Ji & M 

PCX 



(ft 8*, m&ij&LWlSHO, 41*) 

(PCT18*, PCT$JU43, 44] 



ttilSAXlittSA 

<75»!Hfe-§- 219900143971 


^^^(-o^-m, iiriss§ff'i*ftaio«5):(p ct/ i s a/2 2 0) 

5.U ; Tie 5 4r#.RS+* r. t , 


P CT/ J P9 9/'0 1 676 


( 0 . P] . ip) 3 1. 0 3. 9 9 







1 . HI«SI5late«^i*)SflS 

□ r <r> m m ta& t * \cmm £ n )t •? ^ * > ^> ?<< * ? k £ 5 e^j* 

3. □ 'Ki«¥~tt^|i[iLto5 (Sinffifl#SB.) 0 



5. il^l* B .'JtlSA^-liHiL-/-' t«0**SSi"5c 



□ mra«i*-T^^xv'.5 i 5!^, mummmm^^ (pcT#yw38.2<b>) ^mm^x.*) 



6. W-mmt t fc£3J:35*;h,2>l2ti:, 



ffift P C T / ISA/210 (Jj? 1 V ) ( 1 9 9 8<?7^) 



:0 



mm Krt, r m u m m # mwfati&fo i - o 



IS IK WISH 



<*rg-ra*#iift*i 2*) 2 1 9 9 0 0 1 4 3 9 7 1 



j£ i m 3m 



HITACHI, LTD. 

=rl0l-80l0 a^SlJR^tPWHEWBaKfnrnEgTB 6#ilfe 
6, Kanda Surugadai 4-chouie, Chiyoda-ku, 
TOKYO 101-8010 JAPAN 



■77 y $ ^ 



□ JAPAN 



B^H JAPAN 



£e 9f fifc SB 

ASA NO T o s h i o _ _ _ _ _ 

T 244-08 1 7 " " 0 "I--" m ^ J I i liftffiF * E ^ ffl WJ 2 9~2 # iffl 

C/0 Production Engineering Research Laboratory, HITACHI, LTD. 
292, Yoshida-cho, Totsuka-ku, Vokohaiua-shi, 
KANAG AW A 244 — 0817 JAPAN 



SlU CSS) : 



B^ffl JAPAN 



H*H JAPAN 



£T7 



ft a a 



(^1T) ^tj'^.t^ ; (5± • ■? J <zl#|rffi# ; ?± A li^o.^^Stt -Mafia: ; #>-C£ fiUH^-^tJ^fc t»f£&) 

6 8 5 0 /h III J» J>J 

OGAWA K at sun, Patent Attorney (Reg. NO. 6850) 

=F100-8220 B ^\MM ^IfBWHKA© ft-T @ 5# 1 

C/0 HITACHI, LID., 5-1. Marunouchi 1-choiue, Chiyoda-ku, 
TOKYO 100-8220 JAPAN 



0 3-3212-1 1 1 1 



0 3-3214-31 16 



135 i^PCT./Rd / 10 1 ( -71 1 ffi m > ( 1 9 9 7 ^1,^, P)il 9 9 8^-)^) 



m 4f- M 

S A K A ] K a o r u 

T 244- 0817 P^fflW^JII*^Tf]FSESEf3BffT2 9 2 Sitfe 

C/0 F'roduction Engineering Research Laboratory, HITACHI, LTD. 
292, Yoshida-cho ; lotsuka-ku, Yokol iama-shi , 
K A N A G AW A 2 44-0 3 17 JAPAN 



(Z Z >' u-PH 1- \-fLf:.t Z 

13. ariztt ? . '.-^v -it) 



B^H J A PAN 



B#S JAPAN 



re u © M 

T A G UCHl T e t s u o 

T317 0073 B T-ll^S»B3Ar1i^PT;E:TB 1 #it!i 1 

C/0 Hitachi Voiks, HITACHI . LTD. 
1-1, Sahvaicho 3-chowe, Hi t ac hi - sh i , 
] BARAK! 3 1 7 - 0 0 7 3 J A P A N 



1 u \ &m.'^v<%»n-Kx$> 5 t 



(3. vx'X \'t£ 1 



B*[S JAPAN 



B^S J A P AN 



ft>& (*?r ! & t .»'£ r & 



LE r l 3 ^ 
TANAKA I s a o 

=f 317-0073 a r^i?^10 ALTfT^fffTHTS 1 1 ^y 

C/0 Hitachi Works, HITACHI, LTD. 
1-1, Saiwaieho 3-chowe. Hi tach l -shi, 
IBARAK1 3 1 7 - 0 0 7 3 J A PAN 



&m >.z-^x^ 5, 



B.*H JAPAN 



Bffl JAPAN 



Z-Z flWfcgii^L^.^-13 /v..-:- 



C'Pi-lc^ ■_ ;t^.3 



( - ' id ufp ift Lt 1 : ,h ^ 
i3, riTI-Bfi.^. L^ev- - t ) 



iitPCT RO. lOl (^^) ( 1 9 9 7 *T- 1 .J?. ^^ 1 9 9 8^1- 



□ A f "\ R I POM: GH,^-t Ghana, GM#yi_f^ Gambia, KEV-T Kenya, LSk^ Lesotho, MW^^y Malawi, SD 
\ - « Su(Jjn> S Z * ^ ■. ; - - :-' Swaziland, U G ft *° # Uganda, Z W Zimbabwe, TW-- h = A- 1 ftfrfa+tfrmn 



□ E A 



GEE P 



L-f'y^^fT : AM^'',-^7 Armenia, A Zr-tVwWV-V-' Azerb.ii.iiir., B Y — v' Belarus, KG^r'^^^y 
■ igwstan. K Z .^f^.'A^ ' Kazakstan, MD^F^T Republic of Molckvd. RUd I t ig *|5 Russian Federation, T J 
TM K^:~ * y Turkmenistan. S. tl : ^ - 7 v T ft 5T > ttST t5..t= CI- UnS T h £ fill O [1 



1 V 1 st an. 



3 — a •■ t ''°'X$fi'f : AT-J--^ b 'J T Austria, BE-<-U*'— Belgium, CH ami L I ^50'!J tT^y j*.f > Switzerland 

j * ■ eL M en c t e in D E h y y Germany, D K ^ > ^ - ■? hemrark, ES-'^'. Sp i; in, F 1 T .<> =* V Y Fi nl and, FR:f^ 

I Ty* 1 ,' T Italy, L U/U :" ii >-^'U 

U" 3 — D y y * ft 



Flame. G B?i[B United Kingdom, G R ^ W ■/ -r Greece, I Ery-U-y h Ireland, 
Luxe-nbouig. Muiiiico, N L iry l'$ Netherlands, PT^'^f'; Portugal, 



S E 7K * ^ - \ 



Sweden, 



^ > n 2 *f ta +j ^ to 1 « if to ii *c ^ i ■ fill ' 0 m 



□ OA 



O A P I : B F r'.'i * 7b • 77 V Burkina Faso, B J-<-^ Benin, CFf*7":.'* Central African Republic, 

CG Congo. C I -fr-V-mf* Cote d'lvoire, CM^^'l—V Camei oon, G A.^Tf.. Gabon, G N =¥ - T Guinea, 

MLtM M ..i, f M Rt- * =7- Mauritania, NE'vx-/L Niger, SN^T^n Senegal. TDf t" K Chad. 

scflSc-t- - ■ 



□ A L - 

□ AM ' 

□ AT r 

□ AU r 

□ AZ - 

□ B A 7 



Albdii) a 

Armeni a 

b ! : Aust 1 1 a 

\- ~ ■' T Aufi Lai i a 

■ A S -r > Aze.rbai jan 



and Herzegovina 



□ B B 

□ B G 

□ B R 

□ BY 

□ C A 

□ CM 

EC N 

□ cu 

□ c z 

□ D E~ 

□ DK 

□ E E 

□ E S 

□ F I 

□ G B 

□ G E 

□ GH 

□ GM 

□ GW 

□ HU 

□ 1 D 

□ I L 

□ I S 
Q2J P 

□ K E 

□ KG 
Q3KR 

□ K Z 

□ L C 

□ L K 

□ LR 

□ LS 

□ L T 

□ L U 

□ L V 
□MD 



L \ 7 l Bal tj.idos 

■-' L V " Bui g.ir : d 

T* ^ -"L Hi az 1 1 

" -l — Bel iirus 

* 4 " Canada 

and L I *Jk~o' V t - 



-y .-x y 

Switzerland and Liechtenstein 



>'}:; na 



Cuba 

^ jr. - - Czech Republic 

h Cermanv 

^ ^ Denmark 

^ t. h n "J" Fstoni a 

- 7 ■ -1 * Spai n 

r 7 ^ - = > K T i nl and 

i*;UJ United Kingdom 

y : t r.eoi tia. 

*t/ — +' Ghana ^ 

I -IT " Ga*nlM a 
^V' n V r: 'y Guinea-Bissau 

f 11 — Hungary 

y „ h ^ v " 

y ^ ■-' 31 ■ u I s t a e 1 

" > -> r >' b' Iceland 

H 1» Japan 

> 1-- ^' Kenva 

'U \ ^ - Kyrgvzstan 

$il IT3 Kcpubl 1 c of Korea 

-h H r- 7' .v. *7 



□ MG 

□ M K 

□ MN 

□ MW 

□ MX 

□ NO 

□ NZ 

□ PL 

□ P T 

□ R O 

□ RU 

□ S D 

□ S E 

□ S G 

□ S 1 

□ SK 

□ S L" 

□ T J 

□ TM 

□ T R 

□ T T 

□ U A 

□ UG 
LEU S 



< ^ n Ma.lagascar 

b ~? |0 _i — =t A - -7* T The former 



Yugoslav Rt-public 
ot Macedonia 



TfT' 



— -i- Mongol 1 .1 
"* T y Malawi _ 

, " Mex ico _ 

a ' s j. — Norwav 

— • — 7 K New Zeulaiid_ 

— b Poland 

w *t? 'i ■ Portugal 

t* — f honmn: a 

1$ Russian Fedeiation_ 
> Sudan 
j- — ^ > Sweden 

S 1 ngapoi e 
S 1 o v er. i a 
SI ovak i a 
S i ei ra Leone 
Taj i ki st an 

Turkmeni st an 



JL _ r 

12 7 ^ T 

yj. ~ 

* : ' A- ? * > 
y .1 - v - ^ ; 

b 'L -"3 Turkey _ 

b ['■ -- K * b ' ' ^ Tr-.nidad and Tobago 

- --'-J - IVrai ne 

^ ; Ugartda _ 

I. ; n i ted States of America 



□ UZ ^ .T~ ^r>. * >- Uzbekistan 

□ V N <^ a X. h-rJ* Viet Nam _ 

□ YU j3.-^.%-t_"f Yugoslav ia_ 

□ ZW ; . Zimbabwe 



W T C ii . ... t"' 1^ xti'J ^ f f IS HIT ta^3 COffiftl Wtteitzm£ftfe 



47 . Kazakstan 

" Saint Luc i a 
- i ii bankrf 
" Liberia 

LeS0tli0_ 
-- " L) tliuani a 

Lui emboui g 
Y T L.i t v i a 

Rt-publ it of Molilovo 



□ 
□ 
□ 
□ 

□ " 
□ 
□ 

□ " 
□ 



<.o Y.Ti n-S I ^ . I ^ n /»e>i 5 '1 ^ r>] t r PE "rT rf <■ - M J . ^ jx ^ t 1 ^ ^ ^ v 



c r -lc^t;t i' lit. < o 



jSi *(i l'j fl£ ~\%iz_^m%\Jkmt ^ ^1 ^ ^4 m- ^ u o o 



1 



Oct k- O I^Jo V ^ X 'C <Tj @ \z 
on --C^Mfi^ £^fr-) 



< 2 ! 



(3 ) 



5fe tf> fcti m o,< tti 
(0 . ^ . 



I SA/JP 



i . m& • • 

4 . • 

5 , oaffi] • • 



l 



4* 



4 7 t ic 



I j gaamfl ©saw* 



1 — tm-?z>) : 



W .rf IS A 



mi&.&M t L -CIS Hi £ nfcf^l £ ht) .^"f '"6 # iSX liSSi T' 3b o T 

«fl i - fii ytj £ h « ^ ^ i 1 "' £ ffl ^ 0 crriii b ) 



0. diWi'A J: ?t*7££n;t 



I S A,-' J P 



2 . Iglffi 



m m m m ie a 



WiCPC T/Kn/-'] 0 1 (iu L ^J1im) (1 9 9 4^1/3, PfJift 1 9 9 7 *f- 7 ;1 ) 



m ffi « 



W ^ R B 



3ft 1 a ± ^ iH fl# B ^ttilA^5£fe. 
©Hl^tii^l-MUx T IB © It P£ * S 15 U * t~ o 

3. JiiBttJSSXIim^^-^ £ Tif 



£>T£ =f=l0l-8010 S*H^f^-ttEtx#HJ|tM-&raT@ 6#±fe 



